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$m_{1}=m_{2}$ , $q_{1}$ $q_{2}$ $z$
, $q_{3}$ $z$ ( 1).
. , $\alpha=m_{3}/m_{1}$ .
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1 2 3
Devaney [1] , 3
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. $q_{1}$ ( $z$ ) . $q_{2},$ $q_{3}$
:
$q_{1}=r(\cos\theta\cos\varphi,$ $\sin\theta\cos\varphi,$ $\sqrt{\frac{\alpha}{\alpha+1}}\sin\varphi)$ ,
$q_{2}=r(-\cos\theta\cos\varphi,$ $-\sin\theta\cos\varphi,$ $\sqrt{\frac{\alpha}{\alpha+1}}\sin\varphi)$ ,
$q_{3}=r(0,0,$ $-2\sqrt{\frac{1}{\alpha(\alpha+1)}}\sin\varphi)$ .
$v,$ $w$ $r,$ $\varphi$ ,
$\dot{r}=vr\cos\varphi$ , $\dot{\varphi}=w$ , $\dot{v}=(U(\varphi)-\frac{1}{2}v^{2}+2rh)\cos\varphi$ ,
(1)
$\dot{w}=\frac{dU}{d\varphi}(\varphi)\cos^{2}\varphi-\frac{1}{2}vw\cos\varphi-(2U(\varphi)-v^{2}+2rh)\sin\varphi\cos\varphi$ ,
$([$2 $]$ $)$ .
$U( \varphi)=\sec\varphi+\frac{4\alpha^{3/2}}{\sqrt{\alpha+2\sin^{2}\varphi}}$ (2)
. $h$ , :
$\frac{1}{2}(v^{2}\cos^{2}\varphi+w^{2}+\frac{\omega^{2}}{r})-U(\varphi)\cos^{2}\varphi=rh\cos^{2}$ (3)
$\omega$ . $z$ $\theta$ . $m_{1}$ $m_{2}$ 2
$\varphi=\pm\frac{\pi}{2}$ , , .
, 2 , .
$\omega=0$ , 3 . Devaney 3 $r=0$





2 . 2 $R_{1},$ $R_{2}$
$R_{1}:(r, \varphi, v, w)\mapsto(r, \varphi, -v, -w)$
$R_{2}:(r, \varphi, v, w)\mapsto(r, -\varphi, -v, w)$
40
. $\xi(t)$ , $R_{k}\xi(-t)$ . $\xi(t)$ $\xi(t)=R_{k}\xi(-t)$
$R_{k}$- .
2










3, 4 $E+$ $\{v=0\}$ .
, $E_{+}^{*}$ ,
, $E$ . , $E+$ $E_{+}^{*}$
, $E_{+}$ $E$ .
1 .
Moeckel .
, Moeckel[2] $E_{\pm}^{*}$ $E\pm$ $E_{\pm}^{*}$ $E_{\mp}$
. $\alpha$ .
2 (Shibayama and Yagasaki [6]). (i) $\alpha>6.52$ , $E^{*}\pm$ $E\pm$ Rl $\sim$
. (ii) $\alpha<2.25$ , $E_{\pm}^{*}$ $E_{\mp}$ R2-
41
.Moeckel [2] , (i) $\alpha>55/4$ , (ii) $\alpha$ : , .
$\varphi/\pi$
$\varphi/\pi$
5 $E+$ $(\alpha=1)$ 6 $E+$ $(\alpha=7)$
(i), (ii) .
3
1 2 ( 7).




3 (Shibayama and Yagasaki [6]). 2 Rk-
, $R_{k}$ -
42
.8, 9, 10 3
. $R_{1}$ $R_{2}$ - .
$w$ $w$ $w$
8 $R_{1}$ - 9 $R_{1}$ - 10 $R_{1}$ -
$(\alpha=1)$ $(\alpha=1)$ $(\alpha=1)$
, $R_{1},$ $R_{2}$ ,




11 $\alpha=1$ :(a) $R_{1}$ - ; (b) $R_{2}$- .
, $R_{1}$ $R_{2}$ -
( 2 , Euler ,
, ). , 12
. .
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12 $R_{1}$ R2- $(\alpha=1)$ . $\sqrt{x^{2}+y^{2}}$ , $z$ .
$R_{1}$ - , $R_{1}$ $R_{2}$ -
, .
5 (Shibayama and Yagasaki [7]).
$64\alpha^{3}+48\alpha^{2}-4\alpha-31<0$
$\alpha>0$ $($ $0<\alpha<0.618262545808427)$ , Euler
$R_{1}$ $R_{2}$ - .
11 ,
Euler ( ) . ,
.
6 (Shibayama [5], Section 4.2). $\alpha>0$ $T>0$ ,
$T$ - : $y\equiv 0,$ $x(T/4)=0,$ $z(T/4)\neq 0$
$(\begin{array}{l}x(-t)z(-t)\end{array})=(\begin{array}{ll}x(t+ T/2)z(t+ T/2)\end{array})=(\begin{array}{ll}1 00 -1\end{array})(\begin{array}{l}x(t)z(t)\end{array})$ .
$t=T/4,3T/4$ 2 , .
, 8, 9 4, 5 .
, 10 4, 5 , Euler .
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